Polyethylene glycol enhances axolemmal resealing following transection in cultured cells and in ex vivo spinal cord.
The integrity of the neuronal membrane is critical for its function as well as survival, and ineffective repair of damaged membranes may be one of the key factors underlying the neuronal degeneration and overall functional loss that occurs after spinal cord injury and traumatic brain injury. Previously, we showed that polyethylene glycol (PEG) can reseal axonal membranes following compression in isolated guinea pig spinal cord white matter. We now report that 10 mM PEG can also significantly enhance membrane resealing following transection in the clinically relevant conditions of low extracellular Ca(2+) and low temperature. Such beneficial effects were demonstrated both functionally, through membrane potential measured by double sucrose gap apparatus, and anatomically, through horseradish peroxidase and tetramethyl rhodamine dextran dye exclusion assays. We further noted that axons with small diameters preferentially benefited from PEG-mediated axolemmal resealing. Using atomic force microscopy, we further showed that PEG can effectively reduce neuronal membrane surface tension. We hypothesize that PEG may promote axolemmal resealing by increasing membrane line tension and reducing membrane tension, thus creating conditions more favorable to membrane resealing. In summary, these studies suggest that PEG is effective under the clinically relevant conditions of low Ca(2+) and temperature, and thus has the potential to be used in combination with other more established interventions in spinal cord and traumatic brain injury.